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Lysostaphin is a zinc-metalloenzyme containing one zinc per mole- 
cule. The amino acid sequence oflysostaphin does not show the typi- 
cal HEXXH motif of zinc metalloendopeptidases. In order to 
identify possible zinc ligands, 23 amino acid positions of the mature 
lysostaphin were mutated by oligonucleotide-directed site-specific 
mutagenesis via PCR, and their effect on the staphylolytic activity of 
the lysostaphin endopeptidase was determined. Four histidine 
residues were identified, the mutation of which led to a complete 
inactivation of lysostaphin. A similar amino acid motif exists in other 
known staphylolytic active proteins as well as in other proteins with 
known and unknown function, suggesting that we have identified a 
new zinc-binding motif. 
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l q  The interaction of hemolytic and non- 
hemolytic Mycobacterium avium complex 
(MAC) bacilli with murine macrophages 
W. Rudnicka, M. Brzychcy, B. R6zalska. Department of Infectious 
Biolqy, Institute o f  Microbiology and Immunology, University o f  l o d z ,  
h d z ,  Poland 
Objectives: We addressed the question as to whether hemolytic 
activity of Mycobacterium auium complex (MAC) isolates could influ- 
ence the interaction of the bacilli with murine macrophages. 
Methods: Two hemolytic and two non-hemolytic MAC isolates 
were used and their ability to induce the development of delayed- 
type hypersensitivity (DTH) to PPD (in vivo) and to stimulate the 
production of nitric oxide (NO) and tumor necrosis factor (TNF- 
alpha) (in vitro) was examined. 
Results: Hemolytic MAC strains, similarly to strongly hemolytic 
M. tnberculosis bacilli, induced a stronger DTH to PPD in infected 
mice and more intensive production of TNF-alpha in the culture of 
macrophages, than non-hemolytic MAC isolates. In contrast, hemo- 
lytic MAC bacilli as well as M.  tuberculosis strains were less effective 
in the stimulation of the macrophages for N O  production, than non- 
hemolytic MAC strains. Earlier, we demonstrated that hemolytic 
mycobacteria were less susceptible to mycobactericidal effects of 
murine macrophages and they survived in the spleens of infected 
mice longer than did non-hemolytic MAC isolates (Microhiol 
Immunol 1998; 42: 357). 
Conclusions: Our results suggested that hemolytic but not non- 
hemolytic mycobacteria direct the response of macrophages towards 
activity which is beneficial to the bacilli but detrimental to the host. 
This allows us to speculate on a possible role of the hemolytic activ- 
ity of mycobacteria in their virulence. This work was supported by 
grant from the Polish Research Commitee (KBN) No. 4 P 0 5 D  059 
14. 
w1 Hemolysins and hemolytic activity in 
pathogenic and non-pathogenic mycobacteria 
A. Gomez', L. Realini', F. I'oimch', A. O b i ~ m ~ ' .  J. I < C I I I ~ I C I ~ ~ ,  B. 
Vray4, PA. Fonteyne'. t U n i i w d n d  C /  Qiiit~dio, . i r t i i w i , ~ ,  Cdotiibia; 
'Institute of Tropical Medicine, .4iifitcip, 'Utiiuersit4 Notre Dame de la 
Paix, Namur, 4Universitk Libre de Bruxelles, Brussels, Bek ium 
There is an increasing understanding of the relationship between the 
presence of hemolysins in slow-growing mycobacteria and the patho- 
genesis of mycobacterial infections; however, the direct evidence is 
incomplete. 
Previous studies have shown the presence of two genes, plc and 
tlyA, involved in the hemolytic activity of Mycobacterium tuberculosis, 
and apparently these genes are restricted to pathogenic species within 
the mycobacteria genus. 
In order to study the relationship between plc and tlyA and the 
presence of hemolytic activity, we developed a blood agar medium 
to test the hemolytic activity of mycobacteria, screened for the pres- 
ence of phospholipase C (PLC ) and phospholipase D (PLD) enzy- 
matic activity by thin layer chromatography (TLC) and designed a set 
of degenerate oligonucleotide primers to detect the putative plc and 
tlyA genes. 
Our results provide phenotypic, biochemical and genetic evidence 
of hemolytic activity in M.  tuberculosis, M .  auium and M.  ulcerans from 
clinical isolates. The role of plc and tlyA will be discussed. 
m( The state of cell immunity in repeatedly 
examined patients with infiltrative lung 
tuberculosis 
A.M. Budritskiy, V.M. Semyonov, V.S. Samtsov. Vitebsk State 
Medical Institute, Vitebsk, Republic o f  Belarus 
Objectives: To evaluate the state of cell immunity in patients with 
infiltrative lung tuberculosis prior to the start of specific chemother- 
apy. 
Methods: We have studied 43 repeatedly examined patients with 
infiltrative lung tuberculosis. All the patients underwent a reaction of 
lymphocytes blast-transformation (RLBT) with PPD prior to the 
beginning of specific chemotherapy and during the course of treat- 
ment. The data ofthe RLBT were evaluated using a nomogram with 
an account of positive and negative results. 
Results: The results of RLBT were negative in 38 patients 
(88.4%). This evidence of significant disturbances in cell immunity 
at the outset of the disease resulted in the development of lung 
destruction in patients. 5 patients (1 1.6%) reacted positively to 
RLBT. These patients suffered from limited lung affect without 
destruction and marked clinical signs. There were no positive results 
of RLBT for the course of treatment of patients with primary nega- 
tive results. 
Conclusions: The data acquired allow us to suggest a significant 
defect in cell immunity in repeatedly examined patients with infil- 
trative lung tuberculosis. This fact shows a need not only for specific 
chemotherapy but also for a significant correction of the organism's 
immune system during treatment. 
Specific T-cell responses to M. tuberculosis 
M. Arroz, D. Ordway, I .  Costa, H. Dockrell, F. Ventura. Seruip 
Patolqia Clinica, Hospital Efa Moniz ,  Lisbon, Portugal 
Objectives: To assess the role of T-cell activation and cytotoxicity 
towards purified protein derivative (PPD) and M .  tuberculosis H37Rv 
(Mtb) in healthy donors and pulmonary tuberculosis patients. 
Methods: Blood was collected from healthy BCG-vaccinated 
individuals and pulmonary tuberculosis patients. Standard 51Cr cyto- 
toxicity assays, flow cytonietry and ELISA techniques were used. 
Briefly, peripheral blood mononuclear cells (1 X 10' cells/mL) were 
stimulated with PPD and Mtb for 7 days and used in assays. 
Results: Tuberculosis patients demonstrated reduced mean 
gamma-IFN production towards the antigen panel, without 
concomitant increase in IL-5 production, when compared to the 
BCG-vaccinated individuals. Comparisons of the cytotoxic activity 
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between healthy donors ancl tuberculosis patients showed that 
patients demonstrated a reduced ability to lyse antigen pulsed target 
niacrophages. The expression of CD25 and HLA-DR activation 
markers war also found to be reduced towards the antigens when 
compared to the control group. 
Conclusions: Pulmonary tuberculosis patients have reduced 
capacities to activate and lyse virulent M .  tuberculosis-infected target 
niacrophages. 
[El Listeria monocytogenes-mediated expression 
of endothelial adhesion molecules 
M. Kriill’, N. Schwarzer’, S. Hippenstiel’, E. Domann’, T. 
Chakraborty’, N. Suttorp’. ‘Zentrumf: Innere Medizin, ’Instituff: 
M e d .  Mikrobiui., Justur-Liebig Uttiversitdt, Gigen, Germany 
Introduction: Listeria monocljtogenes, a Gram-positive facultative 
intracellular bacterium, is an opportunistic pathogen causing diseases 
primarily in iinmunocomproinised hosts, pregnant women, and 
neonates. Listeriolysin (Hly) is one of its major virulence factors. We 
characterized the effects of L. monocytogenes on the expression of 
endothelial adhesion molecules and on subsequent PMN adhesion to 
cultured huinan umbilical vein endothelial cells (HUVEC). 
Methods: HUVEC, PMN, flow chamber, cell-surface ELISA, L. 
nionocytogenes wild strain (EGD+), non-pathogenic wild strain L. 
innocua (INN-), genetically engineered Listeria strains: EGD-=EGD, 
lacking the gene for listeriolysin; INN+=INN with transfected Hly 
gene. 
Results: P-selectin, E-selectin, intracellular adhesion molecule-1 
(ICAM-I), and vascular cell adhesion molecule-1 (VCAM-1) were 
upregulated in HUVEC after cell incubation with L. monocytugenes 
(wild type, EGD+), but not with the non-pathogenic L. innocna strain 
INN-. P-selectin expression could he mimicked with similar kinet- 
ics by exposure to INN+ or by addition of purified listeriolysin. 
Listeriolysin production, however, was not necessary for an upregu- 
lation of E-selectin, ICAM-1 or VCAM-1, because L. monocytogenes 
defective for Hly synthesis was almost as effective as the wild type. 
Listeria-induced upregulation of endothelial adhesion molecules was 
accompanied by an increased binding of PMN to infected HUVEC. 
PMN adhesion was significantly reduced in the presence of anti-beta- 
2 integrin, anti-E-selectin, and anti-ICAM-I, but not anti-VCAM- 
1 inAbs. 
Conclusions: Infection of HUVEC with L. monocytugenes 
induced upregulation of adhesion molecules by two different inech- 
anisnis: an Hly-dependent upregulation of P-selectin and an Hly- 
independent expression of E-selectin, ICAM-1, and VCAM-1. 
Supported by the Deutsche Forschungsgenieinschaft, SFB 547. 
Rho inhibition induces endothelial cell 
apoptosis 
S. Hippenstiel, B. Schmeck, J. Seybold, M. Kriill, 0. Furhmann, 
K.T. Preissner, C. v. Eichel-Streiber, N. Suttorp. Department OJ 
Internal Medicine, Justus-Liebig- University, Giessen, Germany 
Introduction: The role of small CTP-binding Rho proteins in apop- 
tosis in endothelial cells is unlknown. Large clostridial cytotoxins 
inactivate GTPases by glucosylation (Ciostridium dfficife toxin B- 
10463 (TcdB-10463), toxin B1470 (TcdS-1470)), or ADP-ribosy- 
latiou (C. botulinum C 3  toxin). Using these toxins we studied the 
function of Rho proteins in the regulation of apoptosis. 
Methods: Human umbilical cord vein endothelial cells (HUVEC), 
cell death ELISA, TUNEL assay, FACS analysis, EMSA, reporter 
gene assay, western blot, northern blot. 
Results: Exposure of HUVEC to TcdB-10463 (KhoA/Kac/ 
Cdc42 inhibition) or to C3 toxin (inhibits RhoA/B/C) resulted in 
cell apoptosis as evidenced by annexin V binding, poly(ADP-ribose) 
polymerase proteolysis, and DNA strand breaks, while inactivation of 
Rac/Cdc42 (TcdB-1740) was without effect, indicating that 
RhoA/B/C, but not Rac/Cdc42, is critical for endothelial cell 
survival. TcdS-10463-related HUVEC apoptosis was blocked by 
proteinase inhibitors, oxygen radical scavengers and CAMP elevation. 
Although Rho proteins are involved in microfilament organization, 
a decrease of F-actin in HUVEC did not result in apoptosis. TNF- 
alpha-induced apoptosis was potentiated in the presence of Rho inhi- 
bition. Studies in TcdB-10463-pretreated HUVEC involving 
EMSA, western blot, and a NF-kappa-reporter gene assay showed 
a reduction of TNF-alpha-related NF-kappaB activation. This effect 
was accompanied by reduced TNF-alpha-related IAPl and TRAF2 
expression. 
Conclusions: R h o  protein inactivation induced endothelial cell 
apoptosis and sensitized cells towards TNF-alpha-dependent pro- 
grammed cell death by NF-kappd inhibition. 
Exotoxin-mediated PMN-endothelial 
interaction 
M. Kriill’, 1. Aschenbrenner’, S. Bhakdi’, N. Suttorp’. ‘Zmtrum.fir 
Innere Medizin, Justus-Liebk Universitiit, Giejen, ’Institrrt-fir 
Medizinische Mikrobiologie, Joohannes Gutewbetq Unioersitat, Maim,  
Germany 
Introduction: In this study we characterized the effccts of two impor- 
tant bacterial exotoxins, E. coli hemolysin (HlyA) and Staphylococcus 
awns  alpha-toxin (S. a-toxin), as well as endotoxin (LPS), on leuko- 
cyte endothelial cell interaction with inipact on early signal tran- 
duction events followed by subsequent expression of adhesion 
molecules and increased leukocyte rolling, adhesion and trans- 
endothelial migration. 
Methods: HUVEC, PMN, [Ca2+]i, HPLC, cell surface ELISA, 
FACS analysis, flow chamber, transniigratioii assay. 
Results: HlyA and S. a-toxin induced a rapid and sustained 
[Ca2+]i increase in endothelial cells, followed by subsequent upreg- 
ulation of P-selectin, release of von Willebrand factor, enhanced 
endothclial PAF synthesis and increased rolling and adherence of 
human PMN to HUVEC. Pretreatment of PMN with the PAF 
receptor antagonist BN50727 or of HUVEC with anti-P-srlectin 
monoclonal antibody (mAb) reduced HlyA- and S. a-toxin-related 
cell interaction significantly. HlyA but not S. a-toxin also induced a 
rapid [Ca’+]i increase in PMN followed by activation and upregula- 
tion of leukocyte beta2 integrins. Preincubation of PMN with anti- 
beta2 integrin mAb did not have any effects on leukocyte rolling but 
reduced firm adhesion and transmigration by inore than 80%. 
Compared to endotoxin, HlyA and S. a-toxin did not induce the 
expression of endothelial adhesion molecules E-selectin, intercellular 
adhesion molecule-1 or vascular cell adhesion molecule-1 . 
Conclusions: Two important bacterial exotoxins, HlyA and S. a- 
toxin, as well as endotoxin potently induce leukocyte-endothelial cell 
interactions. These processes may be relevant in patients with severe 
local or systemic bacterial infections. Supported by the Deutsche 
Forschungsgenieinschaft, SFB 547. 
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Bactericidal activity of human serum against 
Pseudomonas isolated from blood 
G .  Mokracka-Latajka, B. Krzyzanowska, J. Grabinska. Medical 
University, Wroclaw, Poland 
Objectives: The determination of all hctors required to kill 
Pseudomonas rods sensitive to normal human serum (NHS). 
Methods: The NHS-susceptible rods were treated by different 
serum preparations: NHS with one of the pathways of complement 
(C) activation blocked with lysozyme (L) removed, or with one of 
the activation pathways blocked without L. 
Results: The most frequently isolated non-fermenting Gram- 
negative rods from patients' blood were Pseudornonas (40.9%). Among 
Z? aenrginosa, 15.9% of strains were susceptible to NHS. Other 
Pseudomonas strains were susceptible in 23.6%. 23 susceptible strains 
were treated with different serum preparations and 7 different vari- 
ants of bactericidal action of NHS were found. Full NHS was bacte- 
ricidal only for 5 strains. 5 other strains were susceptible on C 
activated by the classical pathway without L or on C activated via the 
alternative pathway with L as well as on C activated via both path- 
ways without L. 4 strains were sensitive to the action of serum in 
which C was activated via one of the pathways with L. 4 strains were 
susceptible on C activated via one of the pathways with L or on C 
activated via both pathways without L. Another 3 strains were killed 
by C activated via the alternative pathway with L. 1 strain was sensi- 
tive on C activated via the classical pathway with L or on C activated 
via both pathways without L. 1 strain was susceptible on C activated 
by the alternative pathway with L. 
Conclusions: The diversity of the mechanisms of bactericidal 
activity of serum is due to the different antigenic structure of bacte- 
ria studied. 
I P907 I Effect of Pseudomonas aeruginosa exotoxin A 
(P-ExA) on IL-4 synthesis and IL-4-induced 
molecules on monocytes 
J. Michalkiewicz, J. Stachowski, J. Patzer, D. Dzierzanowska, K. 
Madalinski. Department of Clinical Imm14nology, Children Memorial 
Health Institute, Warsaw, Poland 
Objectives: (1) To evaluate the effect of P-ExA on the production 
of IL-4 in anti-CD3-induced human peripheral blood mononuclear 
cells (PBMC). (2) To assess the effect of P-ExA on the IL-4-induced 
expression of surface molecules on monocytes such as CD23, HLA- 
D R ,  CD11b. CDl lc ,  CD16, CD32 and CD64. 
Methods: (a) PBMCs (2 mln/mL) were stiinulated for 48 h 
(37OC) with CD3 mAb (50 ng/mL) in the presence or absence of P- 
ExA (100 and 10 ng/mL). Culture supernatants were tested for the 
presence of IL-4 (ELISA). (b) PBMCs were incubated for 48 h 
(37OC) with IL-4 (2.5 ng/mL, R D  System) in the presence or 
absence of P-ExA (100 ng/niL), and subsequently washed and tested 
for the expression of surface molecules on monocytes by means of 
double flow cytometry (Coulter, EPICS XL-MCL). 
Results: P-ExA had a dual dose-dependent inhibitory as well as 
stimulatory effect on IL-4 production. The toxin in a high dose (100 
ng/niL) inhibited IL-4 synthesis but in a dose of 10 ng/mL enhanced 
IL-4 synthesis, especially in the presence of IL-lbeta (50 pg/mL). 
Other monokines (IL-lalpha, IL-6) neither reversed the inhibitory 
effect of P-ExA nor induced production of IL-4. P-ExA also inhib- 
ited IL-Cinduced expression of CD23, HLA-DK, CDl1  c and 
CD64 molecules on monocytes. The expression of CD32, CD16 and 
CD I l b  was less sensitive to the inhibitory action of P-ExA. 
Conclusions: Inhibition (or stimulation) of IL-4 synthesis and 
suppression of IL-4-induced expression of surface molecules on 
monocytes may lead to the suppression of defense mechanisms (espe- 
cially phagocytosis) which are necessary for elimination of Pseudo- 
monas aenrginosa bacteria. 
Lp9081 Effect of IL-2- and IL-2-activated lymphoid cells 
on antibacterial function of phagocytes in vitro 
and in vivo 
D. Pechkoversusky, 0. Zalutskaya, M. Potapnev. Institute of 
Pulmonofqfy, Minsk, Belarus 
Interleukin-2 (IL-2) is the central mediator of immunity that is now 
used for the therapy of oncologic and some infectious diseases. 
Clinical observations noted the increasing rate of bacterial complica- 
tions in patients treated with high doses of recombinant human IL- 
2 (rhIL-2). Therefore we investigated the effect of rhIL-2 (Cetus) on 
the antibacterial function of phagocytes in vitro and in vivo. Our 
experiments demonstrated that 100 and 1000 IU/mL rhIL-2 had 
suppressed phagocytosis and the bacterial killing of Staphylococcus 
aureus SG511 (SA) by human neutrophils. IL-2-activated lympho- 
cytes and non-activated peripheral blood mononuclear cells (PBMC) 
stimulated neutrophil-mediated bacterial killing more efficiently than 
1L-2 activated PBMC. It was concluded that IL-2-activated mono- 
cytes exerted a potent suppressive influence upon lymphocytes. 
Intraperitoneal administration of 750 IU of rhIL-2 per mouse for 72 
h before testing increased in vitro determined phagocytosis and 
bacterial killing of SA by peritoneal cells. At 10, 100 and 1000 
IU/mL, rhIL-2 significantly increased the SA growth after 2, 4 and 
6 h of incubation. Thus, we observed direct and indirect IL-2 effects 
on the antibacterial function of phagocytes in vitro and in vivo: (a) 
IL-2-activated lymphocytes exert powerful neutrophil-mediated 
bacterial killing of SA; (b) rhIL-2 directly suppresses neutrophil 
phagocytosis and bacterial killing and stimulates SA growth; (c) rhIL- 
2 indirectly suppresses the neutrophil-potentiative activity of 
lymphocytes mediated by IL-2-stimulated monocytes; and (d) rhIL- 
2 indirectly stimulates the antibacterial function of peritoneal cells. 
Our  data emphasize the participation of IL-2 in antibacterial immu- 
nity. 
lm1 Impact of defective neutrophil chemotaxis in 
patients with recurrent infections 
C. Burgaleta, D. Herrero. Servicio Hematologia, Hospital Universitario 
Principe de Asturias, Madrid, Spain 
Objectives: To detect the impact of chemotactic alterations of 
neutrophils in patients with a previous history of repeated bacterial 
infections. 
Methods: Chemotactic activity of polyinorphonuclear leukocytes 
was tested in 55 patients free of infections at the time of the study 
Polymorphonuclear leukocytes were separated from peripheral blood 
and chemotaxis assayed in Boyden Chambers against control and 
patient serum. The leukocyte function was compared with the 
control results obtained from 20 voluntary blood donors. 
Results: In 25 patients defective chemotaxis activity in respect to 
normal values was found. The mean diagnosis was mycobacterium 
tuberculosis in 3, Job syndrome in 5 (3 associated with HIV), refrac- 
tory anemia (l), Schwman disease (2), primary cellular immunode- 
ficiency (1) and hepatic cirrhosis (6). In addition, inhibitory 
chemotactic activity was found in 6 patients with chronic infections. 
9 patients with repeated skin infections had normal or increased 
chemotactic activity. Cutaneous abscesses and granulomas were the 
most frequent manifestations (55?4), followed by gastrointestinal and 
spontaneous peritonitis (24%). pneumonia and respiratory infections 
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(1 l'h), osteonmyelitis (8",;), and meningitis (2%). Defective leukocyte 
cheniotactic activity was demonstrated in half of the patients with 
recurrent infections. The alteration was identified as a secondary 
manifestation of another disease in 52% and associated with consti- 
tutional defects in 70911 of the patients observed. 
Conclusions: Defective chemotaxis was commonly found 111 
patients with recurrent pyogeriic infections. 
[p910] Human Fbg-binding enterococcal protein is 
involved in phagocytosis of bacterial cells by 
monocytes and meutrophils 
M. Kawalec', K.-H. Schmidt', J. Bdran", W. Hryniewicz'. 'Sera 
atid I hrcirirs Ccrrrral Rcseurrk hboratory, Ithrsau: Poland; 'Fridrirfi 
Schil/t,r LTniversity, &nu, Gcrniawy; ffqiellonian Uniiersity, Cruroiv, 
Poland 
Objectives: To evaluate influence of a human fibrinogen (Fbg)- 
binding enterococcal protein on phagocytosis by monocytes and 
PMN. 
Methods: Ten enterococcal strains were selected from the collec- 
tion of 78 isolates which had been examined before for their ability 
to bind h ~ ~ l i d l i  Fbg. From one of these, a 72-kDa protein with the 
Fbg-binding activity has been previously purified. Strains used in this 
study formed 5 pairs similar in each pair by source of isolation, 
susceptibility patterns, and expression of hemolysin and proteinases 
but differing by the Fbg-bindiris activity Phagocytosis of enterococ- 
cal cells by human blood monocytes and PMN was studied. 
Interaction of phagocytic cell'; with enterococci was evaluated by 
measurement of luniinol-dependent chenmiluminescence and flow 
cytonietry. Survival of bacteria preincubated with PMN (bacterici- 
dal test, based on CFU) and cytotoxic effect of bacteria on phago- 
cytes (based on stainability with propidium iodide) were measured. 
Results: E. farrulis was taken up by both PMN and monocytes, 
in contrast to E. jicriitm strains, which associated with phagocytes 
poorly. Despite that, chenmiluminescence response of nionocytes and 
PMN to both bacterial species was comparable and in the case of 
nionocytes slightly depended on Fbg-binding. This activity, however, 
had no effect on phagocytosis and chemiluminescence response of 
PMN. In contrast, the Fbg-binding E.  faccalis strains were found to 
be niore cytotoxic for both phagocytes. Independently of the Fbg- 
binding, no significant change in the number ofCFU was noted after 
1 h incubation of enterococci .with monocytes or PMN, suggecting 
that bacteria had not been killed by phagocytes. 
Conclusions: The difference in phagocytosis of E.-fuecalir and E. 
&rciirm and slight influence of new Fbg-binding activity on phago- 
cytic cells were observed. 
I] Immunosuppressive activity of Helicobacter 
pylori products 
A. Covacci', B. Rozalska', W. Rudnicka'. 'Inrmnnobiologicul 
Research Institute of Sierra, Chiroi"1 I bcines, l f a l y ;  'Departmetit .f 
Infrtious Biolq,gY, Institute i!fA~iri",.nlbiolo~yy arid Inirntwolo~y ,  University of 
Lbdz, Poland 
Objectives: The effectiveness of T-lymphocytes in antibacterial 
imiiiunity depends partly on cell proliferation. This process can be 
inhibited by various pathogenic microbes. In this study, we examined 
a possible role of Heiicubacterpylori vacuolating cytotoxin (Vac A) and 
CagA antigen (cytotoxin-associated gene A antigen) in inhibiting T- 
cell proliferation by these bacteria. 
Methods: Non-adherent blood cells from healthy donors, sero- 
negative or seropositive for anti-H. pylori  IgG, were stimulated with 
PHA in the medium with or without sonicates from a wild H .  pylori 
strain and isogcnic mutants in the tac4 or cq.4 gene. The prolifera- 
tion of T-cells was estimated on the bais of 'H incorporation. 
Results: The T-cell proliferation was entirely inhibited by 50 
pg/mL (protein content) of the sonicate from the parental H. pylori 
straiu. The iiihibitory activity of the sonicate from the CagA niutant 
was significantly reduced (50% inhibition a t  400 pg/niL). In contrast, 
the sonicate from the VacA- mutant expressed a similar inhibitory 
activity as the sonicate from the isogenic parental strain. 
Conclusions: The results confirmed our  e d i e r  suggestion on the 
inhibition of T-cell function by H. pylvri CagA protein. This 
immunosuppressive activity of CagA may prevent development of 
specific cellular immunity but favour long-lasting infection. 
m1 Cellular immune response to Bartonella 
henselae in the murine infection model 
M. Arvand, T. Regnath, H. Hahn, M.E.A. Mielke. 1nstitufc.for 
hfcdird Aficrobiology and 1tnniuno/qqy, Uftivrrzitjfsk/inikrrm BF+7miti 
Frarikliti, Free LJriiiw+ cf Berlin, Berlin, Gerrnauy 
Clinical presentation of infection with Barrorielh /ieriselae ranges from 
a relatively mild lymphadenopathy with few additional symptoms, 
seen in cat scratch disease, to life-threatening systemic disease in 
iminunocompromised individuals, e.g. patients with AIDS. Thc 
more severe clinical manifestation in the imniunocoiiipromised host 
points towards a role of T-cells in the pathogenesis of B. kensrlae- 
induced diseases. 
We studied the cellular immune response to €3. lienselae in the 
niurine model of B. lieriselac infection. C57BL/6 mice were infected 
intraperitoneally with B. Iicnselac, and mononuclear cells ofthe spleen 
were isolated and restimulated in vitro with heat-killed. B. ~ F ~ L S F ~ O C .  
Consequently, the cehnediated immune response was studied by 
means of (i) a lymphocyte proliferation asray, and (ii) ineasurement 
of the gamma-interferon concentration in culturc supernatants. 
We found a Burtonella-specific cellular immune response of mice 
infected with B. Iieriseldc by using both methods. 
This lyniphoproliferation assay might be useful tool for charac- 
terizing antigenic components of B. /ierisr/ae capable of stiinulating 
T-cells. 
(p9131 Serum levels of interleukin-I, interleukin-6 and 
tumor necrosis factor in infection-associated 
uveitis 
J. Rusiecka-Zidkowska, K. Grzybek-Hrynccwicz. Dcprfnieiit .f 
Afirr~ibiolqqy, :\lcdicul Uititwsify .f It 'roclaic If 'rotfau: Polritrd 
Objectives: To determine the presence of interleukin 1 (IL-l), 
interleukin 6(IL-6) and tumor necrosis factor (TNF) in the sera of 
patieuts with idiopathic uveitis. 
Methods: These studies exaniined 29 patients and 34 hcalthy 
controls (normal persons). Blood samples for determinat~on of 
cytokines were taken upon admission, and 30 days later IL-l was 
determined using an enzynie-linked imniunosorbetit assay. IL-6 and 
TNF activity was measured in a bioassay based on the IL-6-depen- 
dent 7TDl cell line and TNF-sensitive line Wehi 164.The Wilcoxon 
test was used to compare the mean serum levels of cytokines between 
the group of patients and control subjects. 
Results: Levels of IL-l and IL-6 were significmtly increased in 
the sera (1.44 pg/mL, P40.01; and 4.53 U/mL, P<0.05) upon 
admission and 30 days later compared to set-a fi-oni the normal gronp. 
Statistically significant increases in serum TNF levels were not 
observed in patients either on 1 day or 30 days later (7.77 U/mL and 
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5.51 U/mL) compared normal sera controls (4.16 U/mL).The mean 
serum IL-1 levels were lower but the mean IL-6 levels were higher 
on 1 day than 30 days later. 
Conclusions: The results suggest that IL-1 and IL-6 may be 
involved and play a role in the pathogenesis of ihopathic uveitis. 
Cellular immunity to herpes simplex virus in 
patients with relapsing herpetic infection 
N.E Akulich, V.M. Semyonov. Vitebsk State Medical Institute, 
Vitebsk, Republic of Belanrs 
Objectives: To study the cell immune response to the herpes 
simplex virus in patients with relapsing herpetic infection. 
Methods: The cell immune response to herpes simplex viruses of 
types I and I1 was studied in 63 patients with relapsing herpetic infec- 
tion during the period of remission prior to the beginning of treat- 
ment. The age of the patients was &om 13 to 75 years; 69.9% were 
female, and 30.1% male. 65% of the patients observed suffered from 
herpes genitalis. In 15.9% the manifestation was located on  the face. 
19.2% suffered from mixed forms of the disease. The majority of 
patients (59%) registered the severe form of the disease. Average and 
slight forms of the disease (26% and 15%, respectively) occurred 
rarely. The sensitization of lymphocytes to virus herpes simplex anti- 
gens of types I and 11 was evaluated in a reaction of lymphocyte blast 
transformation (RBTL) with the morphologic assessment of 
obtained results. 
Results: The sensitization of lymphocytes was revealed in only 
3.4% of the patients. Sensitization was not dependent upon the dura- 
tion of the disease, its severity, or the localization of the process. 
Conclusions: The results presented indicate the need for the 
development of methods to increase cell response to herpes viruses 
of types I and 11. 
Listerial phospholipase C-induced signal 
transduction 
N. Schwarzer', R. Nost', J. Seybold', S.K. Parida', 0. Fuhrmann', 
M. Kciill', S .  Hippenstiel', E. Domann', T. Charaborty', N. 
Suttorp'. 'Departmenr oflntenial Medicine, 'Department of 
Microbiology, Justus-Liebk University, Giessen, Germany 
Introduction: Invasion and activation of endothelial cells by L. 
tnonocytogenes are critical events in the pathogenesis of listeriosis. In 
order to characterize the mechanisms of enhanced E-selectin expres- 
sion, L. monocytogenes wild type (EGD) and the L. monocytogenes in- 
frame deletion mutants for phosphatidycholine (PC)- and 
phosphatidylinositol (PI)-specific phospholipases (EGDDplcA and 
EGDDplcB) as well as the non-virulent control strain L. innoma were 
used in the present study. 
Methods: HUVEC, cell surface ELISA, PMN adhesion assay 
(flow 1 dyne/cm'), HPTLC for ceramide quantification, NF-kappa- 
B reporter-gene assay, northern blot. 
Results: As compared to EGD, infection of endothelial cells with 
EGDDplcA or EGDDplcB for 6 h induced only intermediate levels 
of E-selectin mRNA and protein as well as PMN-rolling and adhe- 
sion, indicating that both bacterial phospholipases are required for a 
maximal endothelial response. Similarly, ceramide content and 
NF-kappa-B activity were increased in L. monocytogenes-exposed 
endothelial cells, but only to intermediate levels for the PC- or PI- 
PLC-deficient listerial mutants. Phospholipase effects could be 
mimicked by exogenously added ceramides. 
Conclusions: PI-PLC and PC-PLC are important virulence 
factors for L. monocytogenes infections which induce accumulation of 
ceramides that in turn may act as second messengers to control host 
T-cell signal transduction pathways leading to persistent NF-kappa- 
B activation, increased E-selectin expression and enhanced PMN 
adhesion/rolling (supported by the DFG/SFB 547/B2). 
[p916] Rho proteins and protein kinase C activity 
S. Hippenstiel, T. Kratz, M. Kriill, J. Seybold, C. v. Eichel-Streiber, 
N. Suttorp. Department of Internal Medicine, Justus-Liebig- University, 
Ciessen, Germany 
Introduction: Rho and Ras small GTP-binding proteins participate 
in various signaling pathways. Clostridial toxins inactivate GTPases 
by glucosylation. Using Clostridium dficile toxinB-10463 (TcdB, 
inactivates Rho proteins) and Clostridium sordellii lethal toxin (TcsL, 
blocks Ras proteins), we studied the role of GTPases in PKC activa- 
tion. 
Methods: Human umbilical cord vein endothelial cells (HUVEC), 
bronchial epithelial cell line BEAS-2B. PKC-activity assay and west- 
ern blot were performed on the cytosolic and particulate fraction of 
cell lysates (80 OOOg, 30 min). 
Results: Phorbol-myristate-acetate (PMA, 100 ng/mL) and 
lipopolysaccharide (LPS, 100 ng/mL) induced rapid PKC activa- 
tion and translocation into the particulate (not cytosolic) fraction. 
PKC activity peaked after 10 min and declined to baseline within 
45 min. TcdB (100 ng/mL)-related Rho protein inhibition 
completely blocked PMA-induced particulate PKC activity in 
endothelial and epithelial cells but Ras inhibition (TcsL, 200 
ng/mL) did not. PMA-driven PKC-alpha translocation to the 
particulate fraction was blocked by Rho protein inhibition (TcdB, 
100 ng/mL) as confirmed by western blotting. Similar results with 
respect to Rho requirement were obtained for LPS-stimulated 
endothelial cells (100 ng/mL). 
Conclusions: Intact Rho, but not Ras, proteins are essential for 
PMA- and LPS-induced translocation and activation of PKC 
enzymes in endothelial and bronchial epithelial cells. Supported by 
Deutsche Forschungsgemeinschaft (SFB 547/B2). 
m] Recognition of 3TC-resistant HIV-1 variants by 
CTL 
M. Schmitt, E. Harrer, A. Goldwich, M. Bauerle, I. Graedner, K. 
Schindler, J.R. Kalden , T. Harrer. University of Erlanp-Nuremberg,, 
Erlangen, Germany 
Objectives: The HLA -A2-restricted CTL epitope VIYQYMDDL 
(RT 179-187) contains the catalytic center of HIV-1 reverse tran- 
scriptase (RT). To investigate whether viral variants containing the 
3TC drug resistance mutation M184V still represent a CTL epitope, 
we studied recognition of this epitope in HLA-A2-positive HIV-1- 
infected patients. 
Methods: PBMC of 33 HIV-l* patients were analyzed by 
ELISPOT for CTL with specificity for 3TC-resistant HIV-strains. 
CTL clones were generated by peptide stimulation of PBMC and 
tested in a standard chromium release assay. 
Results: In one subject with 350 CD4 cells/pL we could isolate 
CTL clones recognizing the 3TC escape variants VIYQYVDDL and 
VIYQYIDDL, but they failed to recognize the wild-type epitope 
VIYQYMDDL. Analysis of autologous viruses revealed the presence 
of the M184V mutation and of a V179I substitution at position 1. 
This V/I mutation abrogated CTL recognition. However, the patient 
was able to generate additional CTL clones specifically recognizing 
this CTL escape mutant. 
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Conclusions: CTL can spt:cifically recognize 3TC-resistant HIV- 
1 variants. Therefore, the cellular immune response could have an 
important influence on the emergence and control of drug-resistant 
viruses. In addition, this case demonstrates that, even in advanced 
patients, the itiiniune systeni can generate new CTL specificities, 
against both drug escape and 'CTL escape variants. 
I P918 I The secretion of TNF by THP-1 cells stimulated 
with LPS involves HLA-DR and CD14 
G. Raponi, M.C. Ghezzi, C. Mancini. Znstitule ofMicrobiology, 
Faculty of Medicirw, La Sapienzi University, Romc, Italy 
Objectives: The role ofHLA-DK, CD14 and C I l l l b  molecules in 
the human inyelomonocytic cell line THP-1 in the mechanism of 
TNF-alpha secretion in responce to LPS was investigatcd. 
Methods: Both native and 'THP-1 cells triggered with 250 U/mL 
of IFN-gamma were stimulated with 10 ng/mL LPS from E. coli 
01 1134.  TNF-alpha secretion was measured by L929 bioassay, and 
mRNA for the cytokine was revealed by RT-PCR. For the inhibi- 
tion experiments, THP-I werc preincubated with saturating concen- 
trations of anti-HLA-DR, antiLCD14 and anti CDllb mAbs either 
alone or in combination. 
Results: Undifferentiated THP-1 displayed TNF-alpha mRNA 
after stimulation with 10 ng/mL LPS, and secreted high levels of the 
cytokine only when triggered with IFN-gamma. THP-1 cells preiri- 
cubated with nionoclonal antibodies against HLA-DR, CD14 or 
C D l l  b retained the capacity of both TNF-alpha mKNA transcrip- 
tion and cytokine secretion upon stimulation with LPS. However, 
when THP-1 were preincubatcd with an association of anti-HLA- 
D R  and antiLCD14 monoclonals, both TNF-alpha tnRNA tran- 
scription and cytokine release were drastically reduced if not 
abolished after stiinulation with LPS. This phenomenon was not 
observed when THP-1 cells were sequentially preincubated with 
combinations of either anti-HLA-DK-anti-CD1 l b  or anti- 
C D  14-antiLCD 1 lb. 
Conclusions: The production of TNF-alpha upon stiinulation of 
THP-I cells with LPS may involve HLA-DR and CD14 siniultane- 
ously, while C I l l l b  seemed not to be imphcated in the mechanism. 
(p9191 Bactericidal activity of human serum against 
Enterobacter isolated from blood 
G. Mokracka-Latajka, B. Krzyzanowska, J. Grabinska. Medical 
University, Wroclaiv, Polarid 
Objectives: To determine all factors necessary to kill Enterobaiter 
rods sensitive to normal human serum (NHS). 
Methods: The NHS susceptible rods were treated by different 
serum preparations: NHS wit11 one of the pathways of complement 
(C) activation blocked, with lysozyme (L) removed or with one of 
the activation pathways blocked, without L. 
Results: Er7terobacter is the rnterobacterial rod most frequently 
isolated from patients' blood (35%). Among E. cloacae, 8.7% were 
susceptible to NHS, E. aeropzes  15.4% and E. ugqlomerans 14%. 12 
susceptible strains were trrated with ditTerent serum preparations and 
6 different variants of the bactericidal action of NHS were found. 
Full NHS was strongly bactericidal only for 2 E.  cloacae strains and 1 
E. u'y$otnerans strain. 2 E. cloacae strains were sensitive on C activated 
by the classical pathway with L or C activated via both pathways 
without L. Another 2 E.  cloarac strains were killed by C activated by 
one of the pathways with L or simultaneously by both pathways with- 
out L. 2 E. aerogenes strains w x e  msceptible to C activated by the 
classical pathway without L or by C activated via the alternative path- 
way with L. 1 E. cloacae strain was killed by C activated by one of the 
pathways with L and another 2 E. cloacae strains were susceptible on 
C activated by the alternative pathway with L. 
Conclusions: The diversity of the mechanisms of bactericidal 
activity ofseruin is probably due to the different antigenic structures 
of the bacteria observed. 
(p9201 Significance of interleukin-6 in patients with 
different inflammatory viral infections of the 
central nervous system 
T. Jovanovic, M. Vujosevic. Department of Virologry, School of 
Medicine, Institute o f  Microbiolofy and IminunoloLqy, Bekrade, Kiqoslavia 
Objectives: It has already been reported that high levels of IL-6 are 
detected in the brain tissue and cerebrospinal fluid (CSF) of mimals 
with acute infections of the CNS. During infection of the brain, IL- 
6 can be locally produced by lymphoid and non-lymphoid cells, 
meningeal macrophages, microglial cells and astrocytes. In this study, 
we analyzed the significance of IL-6 production during the acute 
inflaniniatory viral infection. 
Materials and methods: We examined 32 patients with a clin- 
ical diagnosis of acute meningitis (1 4), meningoencephalitis (7) and 
encephalitis (1 l), with virologic confirmation of diagnosis on the 
basis of virologic or serologic analyses. The pair of sera and CSF were 
analyzed together for the presence and titer of specific antibodies 
(ELISA and IIF) and the level of IL-6 ( ELISA, Innogeneticc). 
Results: It has been shown that a positive correlation exists 
between the titer of specific antibodies and the level of IL-6 in blood 
and CSE The level of IL-6 is significantly higher in CSF than in 
blood, with a ratio of around 4.1 or 20:l. respectively. The highest 
concentration of IL-6 (over 350 pg/mL) was found in the group of 
patients with clinical manifestation of encephalitis and meningoen- 
cephalitis. 
Conclusions: The results indicate that production of IL-6 is 
enhanced topically at the site of inflammation. The level of IL-6 
production in CSF reflected the degree of disease activity. Also, ovey- 
production of 1L-6 may be involved in the pathogenesis of viral infec- 
tions of the CNS. 
Chlamydia1 infections and risk of lung cancer 
T. Anttila', I? Koskela', I? Saikku', J. Paavonen'. 'National Public 
Health Institute, Oulu,  'Department of Obstetrio atrd Gywecology, 
Utiiwrrity qf Helsinki, Helsinki, Finland 
Objectives: To evaluate the association of past infection with 
Chlanryriia pnerrmonine, C. psitfaci and C. trachornatis with subsequent 
risk for development of lung cancer. 
Methods: In a nested case-control study, based on a cohort of 
460 000 fertile-aged Finnish women, 29 cases with histologically 
confirmed invasive carcinoma of the lung were identified through 
linkage of the Finnish Maternity Cohort and the Finnish Cancer 
Registry data files. IgG antibodies to C. pne14moninr, C. psittaci and 
C. trachomatis were analyzed by the microimmunofluorescence test 
(MIF). Chlamydia-specific IgG immune complexes (IC) were 
detected as described previously. IgG antibodies to herpes simplex 
virus type 2 (HSV-2) were analyzed by a commercial ELISA (Biokit 
SA, Spain), and smoking status was detected by measuring serum 
cotinine by the standard ElA technique. 
Results: Active smoking defined by serume cotinine was associ- 
ated with highly significant relative risk (RRz6.1 ,  95% CI 2.3-16). 
We found no excess risk of female lung cancer associated with anti- 
bodies to c. prreumoniae or c. psitfaci. However, concomitant pres- 
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ence of C. tracltomatis and HSV-2 IgG antibodies yielded elevated 
crude, as well as adjusted, point estimates (RR=3.8, 95% CI 0.3-44, 
and RR=5.4, 95% CI 0.3-87, respectively). 
Conclusions: Chronic C. pneumoniae and C. psittaci infections in 
general were rare in our study material, which had limited power 
because of the small sample size. Thus, our study does not rule out 
the possibility that the two chlamydia1 species play a role in female 
lung cancer. However, our study suggests that such an asociation is 
unlikely. 
/p922/ infectious complications after renal 
allotransplantation: differential diagnosis with 
rejection crisis and possibilities for prediction 
by immunologic monitoring 
P. Lazarova', K. Metodiev2, V Krcmery", N. Kolesnik4. 'Clinical 
Laboratory, District Hospital, ZMedical University, Varna, Bulgaria; 
3Medical Faculty, Tr~ava ,  Slovakia; 41nstitute o f  Urology and Nephrolofl, 
Kiev, Ukraine 
It is widely known that two major complications are manifested after 
any organ transplantation: rejection crisis (due to immune conflict) 
and infectious processes (bacterial, viral, fungal). The differentiation 
between these is strictly required because of the contrasting thera- 
peutic approaches: immunosuppression (rejection) and specific 
antimicrobial treatment with possible immunostimulation (infection). 
The present long-term international study is based on a dynamic 
immunologic monitoring (IM), including major immunologic tests 
for humoral, cellular, specific and non-specific immnnoreactivity. 
A total of 115 patients are examined before and 3 years after renal 
allotransplantation: preliminary period (patients on hemodialysis), 
intraoperative period, early postoperative period (2 weeks after trans- 
plantation), adaptation period (1-3 months), stable period and long- 
term screening (1-3 years). Dynamic changes of the simultaneously 
applied methods are registered, thus looking for correlation between 
the altered immunoreactivity and both rejection and infection. 
The type of immunoreactivity (high or low) is also analyzed, 
allowing prognosis for development of each of the two postoperative 
complications. It is established that patients with higher immunore- 
activity will develop more frequent and heavier rejections, but rarely 
infections, whereas those with lower immunoreactivity will very 
likely manifest infectious complications and quite rare rejection 
crises. The complex evaluation of simultaneously performed tests of 
1M provides definite possibilities for prediction of infectious compli- 
cations (or rejection) after transplantation. 
It is very important for the therapeutic behavior after the opera- 
tive intervention. 
(p923( Comparative activities of grepafloxacin and 
clarithromycin on host defenses against 
penicillin-resistant Streptococcus pneumoniae 
A.M. Cufini, V. Tullio, A. lanni Palarchio, A. Bonino, N. Kanchi, 
N.A. Carlone. Department of Public Health and Microbiology, University 
of Turin, Turin, Italy 
Objectives: Since the clinical outcome after treatment of a bacter- 
ial infection is determined by the combined effect of antibiotics and 
host defenses, in this study we compared the effects of grepafloxacin 
with those of clarithromycin upon the functions of human granulo- 
cytes against a penicillin-resistant strain of Streptococcus pneumoniae. 
Methods: PMNs were collected from normal volunteers. The 
effects of both drugs upon the phagocytosis and intracellular killing 
have been evaluated: the phagocytosis was determined by using SH- 
radiolabeled streptococci and the microbicidal activity was expressed 
as the survival index. 
Results: At a concentration of one half the MIC, grepafloxacin 
significantly enhanced PMN phagocytosis and greatly reduced the 
survival of intracellular streptococci compared with both controls and 
clarithromycin systems. The distinction between any effect of the 
antibiotics on S. pneumoniae and PMNs was made by exposing each 
of them to the drugs before they were incubated together. Following 
pre-exposure of granulocytes to grepafloxacin, there was an increase 
in either phagocytosis or intracellular bactericidal activity against 
phagocytosed penicillin-resistant S. pneumoniae, indicating the ability 
of the quinolone to interact with biological membranes and remain 
active within PMNs. 
Conclusions: Grepafloxacin was more active than clarithromycin 
in eliciting the PMN activities towards penicillin-resistant S. pneu- 
moniae. 
Pathogenesis 
Lp9241 Persistence of Staphy/ococcus aureus small 
colony variants (SCV) in a patient with chronic 
skin disease 
C. von Eiff, K. Becker, J. Hockmann, G. Lubritz, T. Schwarz, G. 
Peters. Institute of Medical Microbiology, University of Muenstec 
Muensteer, Germany 
Objectives: Although S. aureus SCVersus have been recognized for 
many years, the connection of this phenotype to persistent and recur- 
rent infections has only recently been appreciated. In prospective 
studies, the significance of these variants in patients with chronic 
osteomyelitis and in cystic fibrosis patients has been demonstrated. 
We present a patient with Darier-White disease in whom dlfferent 
phenotypes and genotypes of S. aureus were isolated fmm the skin 
lesions over a 15-month period. 
Methods: Special culture and identification procedures for deter- 
mination of SCVersus were used, including testing of the S. aureus- 
specific nuc gene. Pulsed-field gel electrophoresis and arbitrarily 
primed PCR were used as typing methods. SCVersus were charac- 
terized regarding their auxotrophism (hemin, menadlone, and thymi- 
dine). 
Results: SCVersus of S. aureus and strains with normal colony size 
isolated from simultaneous or sequential cultures were recovered from 
a 38-year-old Darier-White patient with antibiotic-resistant infec- 
tions of the skin. 68 isolates were derived &om 39 different clinical 
specimens over a period of 15 months. Phenotypic characterization 
of these isolates showed that different S. aureus strains with normal 
colony size as well as hemin auxotrophic and combined auxotrophic 
SCVersus were associated with the infection of the skin. MethiciUin 
resistance was found both in isolates with normal and SCV pheno- 
type. Molecular typing revealed five genotypes to be involved. 
Conclusions: SCVersus of S. aureus may be involved in chromc 
skin infections. Different SCV phenotypes and genotypes may be 
found in chronic infection in a single patient. 
